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SIMPLIFIED LUBRICATION 


HAT does Simplified Lubrication mean? 

The dictionary defines Simplified as, “to 

make simpler; to show an easier or shorter 
process for doing, etc.—-”. Lubrication is defined as, 
act of lubricating, or state of being lubricated.” In 
a nutshell, Simplified Lubrication is a shorter, easier, 
process of lubricating. In industry, a shorter, easier 
process usually means money saved. 

It has been estimated that man as a thinking indi- 
vidual has existed between 25 and 30 thousand 
years. He has utilized lubricants, however, for only 
the latter third of this period. Man’s initial attempts 
at lubrication were undoubtedly quite simple: use 
of mud on an inclined plane; animal fat on the axles 
of the primitive wheel; animal and vegetable oils 
on crude implements of war such as the catapult 
and hinged portions of body armor. For thousands 
of years, the equipment was simple and in like man- 
ner, the lubricants were simple. 

With the onset of the Industrial Revolution, ma- 

hinery started to become more complicated and 
more demanding of lubricants. Animal and vege- 
table oils and fats were able to cope with these in- 
reased requirements for awhile, but the problem 
became increasingly difficult until the advent of 
petroleum products in the middle of the 19th Cen- 
tury. For the next 60 years, most of industry's re- 
juirements for lubricants were met with a compara- 
tively few types of products and lubrication was 
till essentially simple 


Following World War I, industry began its tre- 
mendous expansion which is still in effect today. 
Ever increasing power, greater precision, higher 
speeds, increased emphasis on reliability, more spe- 
cialization of equipment all placed more and more 
pressure on lubricant suppliers to provide adequate 
products. Petroleum research and development have 
consistently met the challenge as witnessed by our 
highly mechanized society. 

In the process of machine development and cor- 
responding lubricant development, the lubricant 
availability picture has changed drastically from a 
few products for a great many applications to a 
great many products for a few specialized applica- 
tions. There are several reasons why this has come 
about. As a manufacturer brought an improved ma- 
chine on the market it would not operate satisfac- 
torily on the lubricants available; hence a new 
lubricant had to be developed. Frequently, the 
manufacturer would specify this new product since 
he knew that his machine would operate satisfac- 
torily with it. He would continue, however, to 
recommend the older lubricants for the older line 
of machines which he manufactured. If this hap- 
pened twice more in five years and each model re- 
quired two different types of oil and one grease, 
he would end up with recommendations for six 
different types of oils and three different types of 
greases for a total of nine distinct products for just 
the more recent machines in his line. 
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factur ind ubricant, necessitating a special lubricant 
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need nine overcome the design deficiency. Over-rating the 


rers recon capacities of an existing line of machines will often 


ght similar. make them critical of the existing lubricant. Usu 


lriple 


lly a special prod ct will have to be provi led uX 
make the over-rated machine operat satisfactorily 
Poor sealing of a gearset will prevent it from re 
taining a fluid lu ant. This necessitates the use of 
a grease-type prod ict with special Characteristics 
amely fluid enough to flow over and lubricate th 

ar surfaces but not fluid enough to leak out of the 
pyearcas¢ There are many other instances that can 
be cited. The important consideration, however, is 
that equipment manufacturers must give adequate 


stock consideration to the lubrication of their equipment 


t misapplica while it is still in the design stage and can be cor 


mineral oil to a rected 
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inten When a concern purchases a new piece of equip 


\orance, but the ment, it may be accompanied by any of a number 


fr the equipment f types of lubrication instructions. For example 


ipment manufacturer may recommend lubri 
specific brand names either by a plate af 
the machine or in the operating manual 


ing it. The manufacturer may not recom 
yy brand name but may specify the character 
d of the lubricants for machines of his 
manufacture. Sometimes these specifications will be 


ry restrictive and will be met by only one lubri 


cant manufacturer. Other times, they will be very 


general and allow considerable leeway as to the 


hoy 


oice of lubricant and its marketer. Almost invari 

ibly, however, the warranty furnished by the equip 

ent manutacturer will be honored only if the pur 
ed 


chaser adheres to the lubricants recommende 


by 


e manufacturer. At the end of the warranty pe 


1, the purchaser is free to use whatever lubricant 


e wishes. At this point, the purchaser must make 
the decision as to whether to continue using thé 

nufacturer’s recommended products or whether 
to integrate the lubricant requirements of his ma 


chine with those he already has in his plant. This 
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small additional cost of initially installing 
grade rust and oxidation 
inhibited oil. In fact, the cost differential is prob- 
ibly only a few cents per gallon. The selection of 
pren Luin 


a long-lived premium 


grade lubricants will not only assist in re- 
lucing inventory, but will usually more than repay 
the small price differential by increased perform- 


One of the most difficult problems to overcome 
in simplifying the lubrication practices of a plant 
; the natural resistance of plant personnel to any 

A machinist may have been lubricating 
hi ilar unit with a heavy bodied red oil for 
years. If he is supplied an oil that is slightly lighter 
in body and color, he may resist or refuse to use it 
on the basis that he had used the previous oil on 
his machine for years and never had any problem 
with it. Even a section foreman or a department 
manager may have the same attitude. Despite the 
fact that the new oil, chosen for simplification pur- 
poses, will work as well or better, the change will 
be resisted. If widespread, such attitudes can easily 
lefeat a simplification plan and thereby cost the 
plant a possible savings of thousands of dollars per 
year. Education of the personnel involved, prior to 
the change ot the most eftective means of 
avoiding this pitfall. When people are advised be- 
forehand of the plan in mind, and kept informed, 


they will feel that they took part in the operation 
and will 


IS partic 


is one 


usually extend themselves to make the new 
system work 


LUBRICANT MANUFACTURERS 


lubricant manufacturer would like to de- 

niversal lubricant” which could lubricate 

y piece of equipment in existence. While it is 
brful that this ideal will ever be achieved, much 
gress has been made in developing lubricants 
which are more versatile and capable of broader 
ipplication. The widespread use of multi-grade SAE 
1OW’-30 motor oil is a good example: It can now 
be stocked for automotive gasoline engine crank- 
ses and used in place of the three single grades— 
SAE 10W, SAE 20-20W, and SAE 30. One multi- 
purpose automotive grease now replaces three auto- 
tive greases—a chassis lubricant, a water pump 

1 wheel bearing lubricant. In the metal 
stry the triple-purpose oil which func 
cutting oil, as a machine tool lubricant 
in hydraulic oil has supplanted the three 
rpose oils which were formerly required 
r Triple-purpose oil has also 

ce overall consumption since leakage 
iulic or lubricating systems on a ma 

luce the extren e pressure charac 

tting fluid and thereby 
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nN ples could be cited 


ted that the petroleum indus 


He ywever, 


try is continually exploring the possibilities of mak- 
ing additional multi-purpose products available to 
industry. 


HOW TO SIMPLIFY 


Satisfactory lubrication has been defined as com- 
prising all of six rights: the right type and right 
quality of lubricant, in the right amount and right 
condition, in the right place, at the right time. Since 
this article deals with simplification which is ac- 
complished by reducing the number of lubricants 
required in an existing plant or location it may be 
assumed that the right amount, condition, place, 
and time have already been provided by good lubri- 
cation and storage procedures. The two remaining 
rights—right type and right quality—can be as- 
sured through careful consideration of factors such 
as those discussed below. 

The prime requirement of a lubricant is that it 
minimize friction in the unit to which it is applied 
In line with this requirement, it must also keep wear 
of the unit down to an acceptable figure. Following 
these prime requirements other factors will enter 
the picture such as viscosity, viscosity index, pour 
point, extreme pressure properties, oxidation inhibi- 
tors, rust inhibitors, detergent-dispersant additives, 
etc. With a grease, consideration must also be given 
to soap base, consistency, dropping point, pumpa- 
bility, etc. 

Viscosity 

Viscosity is an oil’s most important single prop- 
erty, and is the characteristic most frequently used 
in specifying an oil. Viscosity can be specified as 
Kinematic, as Saybolt Universal Seconds (SUS), as 
Saybolt Furol Seconds, as Engler Degrees, or as Red- 
wood No. 1 or No. 2 Seconds.' Various systems 
have also been devised to specify viscosity ranges 
such as the SAE? and AGMA*® given in Tables 1, 
2 and 3. 

A common misconception about specifying an oil 
by means of a single viscosity is that the product 
offered against the specification must meet the vis- 
cosity exactly. For example, if the specification is 
300 SUS at 100°F., and a produc: is offered with 
a viscosity of 325 SUS at 100°F.,, it is re jected. The 
truth of the matter is that most machinery cannot 
distinguish that closely at this viscosity level and 
products of 260 or a 340 SUS at 100°F. could be 
readily accepted. Going one step, further, if an 
equipment user has two machines, one calling for 
an oil of 300 SUS at 100°F. viscosity and the 
second for the same type oil with a viscosity of 
100 SUS at 100°F., he could most probably use the 
400 viscosity oil in both machines thereby eliminat- 
ing one viscosity grade. 


For detail m measurement and conversion among viscosities see 
Lubrication Magazine for January and February 1961 
of Automotive Engineer 


an Gear Manufacturers Association 


Society 


Amer 





LUBRICATION 


TABLE 1 
SAE MOTOR OIL VISCOSITY GRADE CLASSIFICATION SYSTEM 


SAE VISCOSITY 
GRADE NUMBER ___ VISCOSITY, SAYBOLT UNIVERSAL SECONDS 


AT 0 DEGREES F AT 210 DEGREES F. 
MINIMUM MAXIMUM MINIMUM MAXIMUM _ 


4,000 39 
6,000 12,000 
12,000 40 
12,000 48,000 
48,000 45 
45 
58 
70 
85 














Viscosity Index Pour Point 


Viscosity Index (VI) is a measure of the change The pour point of an oil must obviously be be- 
viscosity with change in temperature and will low the lowest temperature anticipated in service, if 
gnificant only where large temperature changes _it must flow into the mechanism to be lubricated 
encountered with a unit. The higher the VL, : 
less the change of viscosity due to temperature Extreme Pressure Properties 
will be encountered. Normally, V.I. nee 1 not 


j 


Most requirements for a lubricating oil with ex- 
nsidered for simplification purposes 


treme pressure (EP) properties stem from heavily 

loaded gears. There are two general types of EP 

gear oils—mild EP and active EP. The mild EP, 

API Gravity of lubricating oils will be of sig- which is generally a lead naphthenate type, is 

nificance only where seals are concerned. Oils with widely used in industrial gearing and less frequently 

in API Gravity less than 22 are usually naphthenic in automotive gears. The active EP type is in gen 

ture, while those above 27 are paraffinic. If a eral use in automotive gearing and to a lesser ex 
system containing a naphthenic oil is _ tent in industrial gearing. 

over to a paraffinic oil, the possibility of The mild EP gear oils are generally non-corrosive 

hrinkage and consequent leakage exists. Con- to copper alloys throughout their effective working 

i switch from paraffinic to naphthenic could temperature range, but cannot carry as heavy a load 

| swelling resulting in seal glazing or erratic as the active EP types. The active EP types, because 

nt on smaller units. Other than with — of their chemical make-up, may attack some copper 

not play an important factor in alloys at elevated temperatures or under very heavy 

init loading. In general, if an industrial plant has a 


Gravity 


; 


TABLE 2 


VISCOSITY RANGE OF AGMA STANDARD 250.02 DECEMBER 1955 SPECIFICATION 
LUBRICATION OF INDUSTRIAL ENCLOSED GEARING 


VISCOSITY RANGE, SAYBOLT UNIVERSAL SECONDS 


AGMA LUBRICANT NUMBER AT 100 DEGREES F AT 210 DEGREES F. 


180 to 240 
280 to 360 
490 to 700 
700 to 1000 








80 to 105 
105 to 125 
7 comp.* 125 to 150 
8 comp.* 150 to 190 
8A comp.* 190 to 250 


wked omp.” ore those compounded with 3 to |10 percent of acidiess tallow or other suitable animal fats. 
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TABLE 3 


VISCOSITY RANGE OF TENTATIVE AGMA STANDARD 252.01 MAY 1959 SPECIFICATION 
MILD EXTREME PRESSURE LUBRICANTS FOR INDUSTRIAL ENCLOSED GEARING 


AGMA 
MILD EP 


VISCOSITY RANGE, SAYBOLT UNIVERSAL SECONDS 





_ LUBRICANT NUMBER 


AT 100 DEGREES F. 


AT 210 DEGREES F. 





EP 
EP 
EP 
EP 
EP 
EP 
EP 


280- 400 
400- 700 
700-1000 


group of gearsets, part of which use conventional 
lubricating oils, and part of which require a mild 
EP gear oil, it is-entirely feasible to lubricate all of 
them with the proper quality of mild EP oil. 
Active EP gear oils have been and are being used 
in industrial gearsets and the same simplification 
procedure cited above can be employed. The only 
precaution to be taken would be to ascertain if some 
of the gears in the sets could be subject to corrosion 
under the conditions at which they will operate. 


Rust and Oxidation Inhibitors 


While the use of effective rust and oxidation 
(R&O) inhibitors may slightly increase the price 
of an oil, this is more than offset by the greatly in- 
creased protection they afford. 


Detergent-Dispersant Additives 


Detergent-Dispersant additives are usually asso- 


oft 
* 


he se ac 


ciated with internal combustion engine oils. Oils 
containin iditives are generally referred to 
is heavy duty oils and have become almost uni- 
versally accepted. There are three generally ac- 
epted levels of heavy duty oils available: the MIL 
2104, the Supplement 1, and the Series 3 which are 
listed in order of ascending duty level and increas- 
ing protection against sludge, ring sticking, rust 
and corrosive wear 

In simplified lubrication practice, a truck fleet 
operator might require a Supplement 1 oil for a 
portion of his fleet; the remainder would require a 
MIL 2104 oil. For simplification purposes, a Sup- 
1 oil would be used for the entire fleet, 
decreasing stocking and confusion. The 
e philosophy would hold true in the case of a 
construction company, a portion of whose equip- 
t would require a Series 3 oil 


plement 
thereby 


San 
men 


Greases 


Where a general purpose grease is called for in 
equipment, the job can usually be filled by a multi- 
lithium or calcium soap base grease. It is 


rpose il 





80-105 
105-125 
125-150 
150-190 


only when portions of a unit or several individual 
units require a more specialized product that con- 
sideration should be given to simplification. 

On automotive equipment for example, three 
greases are frequently required: a No. 2 grade wheel 
bearing grease, a No. 0 or 1 chassis grease, and a 
water pump grease. Since the wheel bearing grease 
is the dominant factor, it would be chosen and also 
used for the chassis and the water pump. This can 
be done provided the grease has satisfactory pump- 
ability characteristics to be used as a chassis grease 
and is sufficiently water resistant for use in the water 
pump. Modern high quality multi-purpose greases 
have these capabilities. 

In an industrial plant, there is frequently a re- 
quirement for a No. 2 extreme pressure grease for 
several critical applications, a No. 2 general purpose 
grease and a No. | cup grease. These three types of 
greases can be consolidated and the entire plant 
lubricated with a No. 2 EP grease of proper quality. 
Not only is the stocking and application problem 
simplified but the non-critical applications also gain 
additional protection. 


SIMPLIFICATION PROCEDURE 


When simplifying the lubricants used in a plant, 
the requirements of each unit should be set down 
on paper in terms of the general type of lubricant 
(oil, grease or gear compound ). Under each type, 
the properties of each product should be grouped 
such as oil viscosity, detergent-dispersant require- 
ments, EP requirement, rust and oxidation inhibi- 
tion, NLGI* grade of grease, viscosity of oil com- 
ponent in the grease, pumpability, EP characteris- 
tics, etc. 

At this stage, viscosity groupings can be made. 
For instance, if three otherwise similar oils have 
viscosities of 110, 150 and 190 SUS @ 100°F., the 
final oil selected should have a viscosity of about 
150 SUS @ 100°F. If one of the original oils was 
R&O inhibited, the final product should be also. A 
I 


National Lubricating Grease Institute 
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SIMPLIFIED LUBRICATION CHART 
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INDUSTRIAL TRUCKS 
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SIMPLIFIED LUBRICATION CHART 
FOR 
MACHINE TOOLS 
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TABLE 6 


SIMPLIFIED LUBRICATION CHART 
FOR 

LARGE CONSTRUCTION PROJECTS 

LPG, and Diesel 

Oil Lubricated 
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Gasoline 
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Oil 
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Lubr 


sar Boxes 
nar Drives 
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Joints 
Other Oil Lubricated Parts in 
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Hydraulic Mechanisms 
Air Compressors 
ectric Motors and Generators 
,rease Fittings 
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TABLE 7 


EQUIPMENT _ LUBRICANT SPECIFICATIONS SIMPLIFIED PLAN 





Heavy Duty Grinders 

Oil lubrication points 
Model 310 SAE 10 oil 
Model 415 SAE 20 oil 


Rotary Air Compressor 
Electric Motor SAE 10 oil 
Compressor Circulating Oil System 150 SUS @ 100°F. R&O oil 
High Speed Drilling Machine 
Circulating System 390 SUS @ 100°F. R&O oil 
Motor Bearings No. 2 Sodium base grease 
Hydraulic System 300 SUS @ 100°F. compounded oil 
Automatic Lathes 
Oil lubrication points 275 SUS @ 100°F. highly refined oil 
Apron gears & bearings, bedways, Special EP non-corrossive 325 SUS 
slideways @ 100°F. way oil 
Motor Bearings No. 2 lithium base grease 
Plant Passenger Cars 
Engine Supplement 1 Motor Oil SAE 10OW-30 
Transmission, steering gear, 
differential MIL-002105A gear lubricant 
Chassis Grease Points Good grade of chassis grease 
Wheel Bearings Good grade of wheel bearing grease 
Plate Bending Rolls 
Grease Points No. 1 Calcium soap grease 
Reduction Gears AGMA No. 5 oil 
Fork Lift Trucks 
Engine Crankcase XYZ Co.'s MIL-2104 Oil 
Above 90°F. SAE 30 
90-32°F SAE 20 
Below 30°F. SAE 10 
Chassis Lubricant PD Co.'s No. 2 Chassis Grease 
Wheel Bearings PD Co.'s Wheel Bearing Grease 
Transmission, Steering Gear, 
Differential PD Co.'s Hypoid Gear Lube SAE 90 
Drive Wheel BZP Co.'s Gear Compound 
Hydraulic System XYZ Co.'s SAE 10 Hydraulic Oil 
Torque Convertor ED Co.'s Torque Fluid 
Milling Machines 
General Lubrication 300 SUS @ 100°F. mineral oil 
Grease Nipples No. 2 Calcium base grease 
Ball & Roller Bearings No. 2 Sodium-calcium base grease 
Portable Electric Tools 
Bearings No. | Lithium base grease 
Reduction gears No. 2 Lithium base grease 
Trucks 
Engine Supplement 1 Motor Oil 
Above 32°F SAE 30 
10-32°F. SAE 20W 
10 to +10 SAE 10W 
Transmission, differential, 
steering gear GL-4 gear lubricant 
Chassis Grease Points No. 1 Calcium Soap Grease 
Wheel Bearings No. 2 Wheel Bearing Grease 
Cylinder Grinding Machines 
Hydraulic system Model 150 SUS @ 100°F. mineral oil 
Model 10 190 SUS @ 100°F. R&O oil 
Spindles Model 5 125 SUS @ 100°F. mineral oil 
Model 10 160 SUS @ 100°F. R&O oil 
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TABLE 8 
DESCRIPTION OF SYMBOLS 


SYMBOL LUBRICANT DESCRIPTION 


GL-4 Multi-purpose gear lubricant: high load capacity; ‘universal’ or multi-purpose; rust, scuff, wear 
cd corrosion resistant; surpassing military specification MIL-L-O02105A and recommended 
or API Service GL-4 


t- 
Open gear and wire rope lubricant: extremely adhesive; water resistant; rust preventive 
Tri-purpose hydraulic fluid, machine tool lubricant, and cutting fluid 

Hydraulic fluid: rust and oxidation inhibited hydraulic oil 

Motor oil; multi-grade 1OW-30; Supplement | quality level 


Track roll lubricant: water resistant; semi-fluid; containing special cohesive compound to reduce 
eakage and resist washing out action of mud and water 


Engine oil: very highly detergent; highly dispersant; oxidation and foam inhibited; rust, wear 
and corrosion preventive. For diesel (and gascline) engines. Approved Superior Lubricant 
Series 3), API Service Designation of DS 

Spindle oil: well refined; stable: low viscosity 

Multi-purpose Grease: NLGI Grade 2; satisfactory for wheel bearing lubrication and general 
purpose grease application; high dropping point; good oxidation stability; good shear stability; 
above average load-carrying capacity for a non-EP grease; good high and low temperature 


properties and pumpability; excellen! water resistance 


Mild EP gear oil: high quality mineral oil blended with effective non-corrosive EP agents and 
ead soap; inhibited against foam; rust preventive 


Way lubricant: compounded, stable, well refined product designed to reduce stick-slip to a 
minimum 


SUMMARY hand in hand with a Simplified Lubrication 
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mn can effect out 


Simplified Lubrication cuts costs and increases 


portance of an organ , 
, profits by reducing the number of lubricants actu 
Ww Id not be overlooke | rs . 1 1 
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misapplication with consequent equipment break 
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ces capital investment. A qualified lubrica 
nm engineer is your best friend and assistant in 
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mverting these anticipated savings into profitabl. 
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Technical Service 
Representatives 


YOUR TEXACO 
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LUBRICATION REPRESENTATIVE 
ALWAYS HAS 


SEASONED TECHNICAL HELP NEARBY 





From coast-to-coast, Texaco Technical Service 


Men 


lubrication representative with detailed tech- 


are ready to supply your local Texaco 


nical advice on short notice. 
Highly 


nical Service 


trained and experienced, these Tech- 
Men are equally at home in labo- 
ratory or field. They work closely with Texaco 
Then 
follow-through with thorough testing in the field. 
kind of 


advice that enables your Texaco Lubrication 


laboratories in developing new products 


Theirs is the practical technical 


Representative to solve your toughest lubrica- 
tion problem. Texaco Inc., 135 East 42nd 


Street, New York 17, N. Y. 


TUNE IN: Texaco Huntley-Brinkley Report, Mon. Through Fri.-NBC-TV 


TEXACO 


Throughout the United States 
Canada + Latin America + West Africa 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 





FORTIFIED TEXACO REGAL OIL R&O 


cuts compressor maintenance costs 


o Regal Oils R&O you get a lubricant sludge, keep valves, pistons and discharge passages 


iif Compressors run longer and better free of harmful deposits. 
ntenance because Texaco Regal 
f with special care from There is a complete line of Texaco Regal Oils 
tocks, and then fortified with rust R&O to meet the requirements of Compressors 
under all operating conditions. A Texaco Lubrica 
tion Engineer will gladly help you select the 


correct one. 


nhibitors 


The fine lubricating qualities of Texaco Regal 
Oil RAO minimize wear in air comp! 


inhibit 


essors. The 
ors in Texaco Regal Oil R&O keep Just call the nearest of the more than 2.300 
ntercoolers and aftercoolers in “like Texaco Distributing Plants or write: 
And the oxidation inhibitors in Texaco Inc., 135 East 42nd Street, New York 17 
Oil R&O prevent the formation of New York 


TEXACO INC. * + * DIVISION OFFICES 
ATLANTA, GA... . .864 W. Peachtree St., N.W. HOUSTON 2, TEX P. ©. Box 2332 
BOSTON. .830 Boylston St., Brookline 46, Mass INDIANAPOLIS 1, IND., 3521 E. Michigan Street 
BUFFALO 5, N.Y LOS ANGELES 5, CAL 3350 Wilshire Blvd. 
BUTTE, MONT MINNEAPOLIS 3, MINN... ..1730 Clifton Place 
CHICAGO 4, ILL 332 So. Michigan Avenve NEW ORLEANS 16, LA 1501 Canal Street 
DALLAS 1, TEX 1512 Commerce Street NEW YORK 17, N.Y 135 East 42nd Street 
DENVER 3, COLO 1570 Grant Street NORFOLK 2, VA... . .3300 E. Princess Anne Rd. 

SEATTLE 1, WASH ~~ 1511 Third Avenue 


Texaco Petroleum Products are manufactured and distributed in Canada by Texaco Canada Limited. 





